Pharmacokinetic and pharmacodynamic analysis of cyclosporine A (CsA) to find the best single time point for the monitoring and adjusting of CsA dose using twice-daily 3-h intravenous infusions in allogeneic hematopoietic stem cell transplantation.
Pharmacological study is predictably effective in establishing an optimal monitoring strategy for the usage of cyclosporine A (CsA) to prevent graft-versus-host disease (GVHD) in allogeneic hematopoietic stem cell transplantation recipients. Pharmacokinetic profiling of 33 recipients administered CsA twice daily by 3-h intravenous infusion revealed that levels peaked 2-3 h after the start of infusion, and an exponential decline of CsA concentrations after the termination of infusion was observed. The correlation between the area under the curve (AUC(0-12)) and CsA concentration at various time points after infusion revealed that C (2) and C (3) correlated best with AUC(0-12) (r (2) = 0.725), while the trough concentration correlated poorly. Ex vivo T cell stimulation followed by intracellular cytokine detection with flow cytometry revealed that the capacity of T cells to produce cytokines upon stimulation was inversely proportional to the CsA concentration, and reached a minimum at about 700 ng/mL with a marginal decrease above this concentration. Extrapolation using the regression equations of this study and the data from our retrospective study leads to the assumption that the dose adjustment of CsA based on maintaining the C (3) concentration above 800 ng/mL may effectively prevent acute GVHD. To confirm this assumption, a prospective clinical study is required.